4-dimethylaminoantipyrine
(aminopyrine) from Nippon Shinyaku Co., Kyoto; tolbutamide water ad libitum. In some instances they were pretreated ip with either phenobarbital (75 mg/kg daily for 4 days, (4)) or 3-methylcholanthrene (single dose of 20 mg/kg, (5) ), and sacrified 24 hr after the last injection. Assays of activities for demethylation and other reactions Unless otherwise specified, the liver from the phenobarbital-pretreated rat was studied. The 10,000 g supernatant fraction (3 ml of which were equivalent to 1 g of wet liver) was prepared as described previously (6) . Incubations were in air at 37'. Composition of the standard incubation mixture, in a final volume of 2.0 ml in general, was as described by Gillette for p-nitrotoluene hydroxylation (7) except that various compounds were added as substrates in the place of p-nitrotoluene.
N-demethylation of p-chloro-N-methylaniline was assayed by the method of Kupfer and Bruggeman (8) with 6 % p-dimethylaminobenzaldehyde in 3 N H2SO, as a colour developing reagent. When added to the solution containing aminoantipyrine, the p dimethylaminobenzaldehyde reagent gave rise to quantitative coloration with absorption maximum at 445 m,n. Much less colour resulted using monomethylaminoantipyrine. In light of this observation, the method of Kupfer and Bruggeman was employed for the assay of monomethylaminoantipyrine N-demethylation under the assumption that increase in colour intensity at 445 m/i after incubation was attributable to aminoantipyrine forma tion.
The amount of p-aminophenol was measured for the assay of p-anisidine O-demethyla tion activity (9) by the method of Imai and Sato (10) originally developed for the assay of aniline hydroxylation.
O-demethylation of o-nitroanisole was assayed by the measurement of o-nitrophenol after Netter (11) , except that the reaction was stopped by the addition of 1.5 ml of 12.5 trichloroacetic acid to a triple-scaled (6.0m]) incubation mixture. After centrifugation, 0.5 ml of 40 % Na,CO3 • IOH,O was added to 3.Oml of the supernatant solution to bring the pH to 8 with the resulting yellow colour being measured at 420 ml-1.
The formation of phenol from benzene was measured with Gibbs' reagent (0.2 2,6-dichloroquinone chlorimide in ethyl alcohol) (12) . Benzene solution in water was pre pared by vigorous shaking of I portion of benzene with 1,000 portions of water for 15 min and added to the standard reaction mixture to give a final concentration of 8.5 x 10_3 M. The reaction in triple scale (6.0 ml) was terminated by heating the mixture in a boiling water bath for 3 min, followed by centrifugation. To the supernatant liquid, 3.0 ml, was added 0.6 ml of 4 % Na2CO3 • l OH2O to adjust the pH to 10, and 0.1 ml of 0.2% Gibbs' reagent in ethyl alcohol. The resulting blue colour was measured at 610 m1t after standing at room temperature for 60 min.
Conversion of tolbutamide to hydroxymethyltolbutamide (i.e. hydroxylation of tolbuta mide at the methyl group attached to benzene ring) was studied after Tagg et al. (13) with nonradioactive substrate at a final concentration of 2.6 x 10'4 M. Incubation in 4-fold scale (8.0 ml) was stopped by the addition of 3.2 ml of 3 N HCI and the precipitate removed by centrifugation. The supernatant solution was washed 4 times with 4 volumes of n heptane containing 1.5 % isoamyl alcohol by vigorous shaking for 10 min to remove remain ing tolbutamide (hydroxymethyltolbutamide formed was not washed out (13) ). The hydroxymethyltolbutamide in 5 ml of the washed solution was extracted into 16 ml of ether.
The ether, 15 ml, was transferred to a test tube containing 4 ml of water and evaporated in a water bath at 60°. Absorption due to hydroxymethyltolbutamide in the water was measured at 228 mti (14) . No carboxytolbutamide was formed under these conditions (13) .
Incubation duration, the amount of hepatic preparation used, as well as the final volume of the incubation mixture are listed in Table 1 . Under these conditions employed, the amounts of metabolites formed were proportional to the amounts of the hepatic prepara tion added as well as the duration of incubation.
Kin and Ki determinations
Kinetic parameters were determined by double reciprocal plottings of substrate con centrations against velocities of reaction with and without inhibitors (15) . Lines were drawn by least-square fitting when necessary.
RESULTS I) Changes in kinetic parameters after pretreatments with phenobarbital and 3-methyl cholanthrene Pretreatment of rats with phenobarbital resulted in approx. a 4-fold increase in Vmax of monomethylarninoantipyrine demethylation activity and was as high as 9 times with p-chloro-N-methylaniline, the difference between the two rates of enhancement being sta tistically significant (P<0.05) ( Table 2) . Km values remained essentially unchanged. 
2) Changes in demethylation kinetics by inhibitors and other chemicals
As shown in Table 3 , AEDV and its ethyl derivatives inhibited all three demethylation reactions around the order of 10-6 M in a non-competitive manner except that p-chloro N-methylaniline demethylation was competitively inhibited by SKF 525-A and SKF 8742 A (Fig. 1) . N-demethylation reactions of both monomethylaminoantipyrine and p chloro-N-methylaniline were competitively inhibited by Lilly 18947 and Lilly 38704 in the order of 10-6 M non-competitively by DPEA at about 10-6 M (Fig. 2) . DPEA and its derivatives were less inhibitory on p-anisidine O-demethylation, the inhibtion types being (Fig. 3) . Metyrapone, a diphastic modifier of acetanilide hydroxylation (16), did not stimulate any of the three reactions but inhibited them at rather high concentrations.
3) Effect of acetone on demethylation and hydroxylation reactions
Among the reactions studied, stimulatory effect of acetone (1, 17) was observed only in p-anisidine 0-demethylation (Fig. 4) ; the presence of 2 % acetone gave an enhancement of the activity by 68 at the theoretical infinite concentration of the substrate. Table 2 indicate that responses of the three reactions toward the inductive effects of phenobarbital and 3-methylcholanthrene were different and no clear parallelism was observed among increases in the activities of the three reactions; the highest enhancement after phenobarbital pretreatment was ob served in Vmax of p-chloro-N-met hylaniline demethylation while the activity for p-anisi dine demethylation was most responsive when the animals were given 3-methylcholanthrene.
Suppressive effects of inhibitors also varied depending on the demethylation reaction studied (Table 3 ). These findings appear to suggest that different enzyme systems or rate limiting components are involved in the three demethylation reactions.
Apart from O-denethylation reaction, the two N-demethylation reactions share the same responses to the inhibitors examined except those for SKF 8742-A and SKF 525-A.
This observation is in accordance with the reports (18, 19) 
